Reduced adiposity in bitter melon (Momordica charantia)-fed rats is associated with increased lipid oxidative enzyme activities and uncoupling protein expression.
To further explore the antiobesity effect of freeze-dried bitter melon (BM) juice, activities of mitochondrial lipid oxidative enzymes as well as the expression of uncoupling proteins and their transcription coactivator peroxisome proliferator-activated receptor-gamma coactivator-1 alpha (PGC-1alpha) were determined in diet-induced obese (DIO) rats. Rats were fed high-fat (HF) diets to induce obesity, and the effect of BM was assessed at doses of 0.75, 1.0, or 1.25% (wt:wt). In a dose-response experiment, BM-supplemented rats had lower energy efficiency (g weight gained/kJ consumed), visceral fat mass, serum glucose, and insulin resistance index, but higher plasma norepinephrine than unsupplemented rats (P < 0.05). Hepatic and skeletal muscle triglyceride concentrations were lower in supplemented HF diet-fed rats than in unsupplemented HF diet-fed rats (P < 0.05). An HF diet supplemented with BM elevated activities of hepatic and muscle mitochondrial carnitine palmitoyl transferase-I (CPT-I) and acyl-CoA dehydrogenase (AD) (P < 0.05). In another experiment, BM (1.0 g/100 g) lowered visceral fat mass but increased serum adiponectin concentration in HF diet-fed rats (P < 0.05). In the final study, rats were fed the HF diet with 0, 1.0 or 1.25% BM. Both groups of BM-supplemented rats had higher uncoupling protein 1 in brown adipose tissue (P < 0.05) and uncoupling protein 3 in red gastrocnemius muscle (P < 0.05), measured by Western blotting and RT-PCR, than the controls. The expression of the transcription coactivator PGC-1alpha in both tissues was also significantly elevated in the BM-supplemented rats (P < 0.05). The present results suggest that decreased adiposity in BM-supplemented rats may result from lower metabolic efficiency, a consequence of increased lipid oxidation and mitochondrial uncoupling.